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ABSTRACTED- PUB-NO: EP 340959A 
BASIC-ABSTRACT: 

The protective package for IC chips (24) comprises a 
printed circuit board base 

(16) and a conductive heat sink (14) between which is a 
frame of compliant 

conductive material (26) acting as a sealing gasket against 
the exterior 
environment . 

An electrically conductive layer (34) over an electrically 
insulating layer 

(32) over the external surface of the heat sink provides 
shielding from 

electrostatic discharges by accumulating them. The heat 
sink itself provides 

electromagnetic shielding. A conductive layer in the 
printed circuit board 

also provides shielding. Compliant cushions (52) and 
support pads (50) support 
the IC chips. 

USE - Protects IC chips against electromagnetic 
interference, thermal effects. 
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electrostatic discharge and mechanical shock. 
ABSTRACTED-PUB-NO: EP 340959B 
EQUIVALENT-ABSTRACTS : 

A package (10) for an electrical device (24) comprising: a 
base member (12) 

having an electrically conductive layer (18) disposed 

therein; a strip of an 

electrically conductive material (25,26) disposed on an 
upper surface (22) of 

said base about the periphery of said base and enclosing a 
portion of the upper 

surface of said base; an electrically conductive heat sink 

cover member (14) 

disposed on said electrically conductive strip (25,26) and 
electrically 

connected to said strip of electrically conductive material 
and said 

electrically conductive layer (18) to form an 

electromagnetic interference 

shielded enclosure; an electrical device disposed within 
said interference 

shielded enclosure; means (50,52), disposed in said 
shielded enclosure, for 

compliantly and securely holding said electrical device in 

position within said 

shielded enclosure between said base and heat sink cover 
members and in thermal 

contact with said heat sink cover member (14) for directing 
heat away from said 

electrical device, comprising at least a first compliant 
pad (50) disposed 

between said base member (12) and said electrical device; 
and an insulating 

layer of material (32) disposed on an exterior surface of 
said heat sink cover 

member (14), and a further layer of electrically conductive 
material (34) 

disposed over said insulating layer (32) and electrically 
connected to said 

electrically conductive layer (18) and said strip (25,26) 

of said base member , 

(12) for shielding said electrical device from 
electrostatic discharge. 

CHOSEN-DRAWING: Dwg.2/2 Dwg.1/2 
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® Package for EMi, ESO, thermal, and mechanical shock protection of circuit chips. 

® A package for integrated cimuit chips, or other 
electrical devices, provides mechanical shock and 
thermal protection for the chips, and In addition, 
protects the chips from electromagnetic interference 
and electrostatic discharge. The package includes a 
printed wiring board base for reception of one or 
more circuit chips, and a conductive heat sink and 
cover. The conductive heal sink, In conjunction with 
^a reference plane In the wiring board base, acts as 
3an EMI shiekJ for the chips. The heat sink is covered 
with an insulating layer, on top of which, a conduc- 
Slive coating is placed. The conductive coating is 
O) electrically connected to the reference plane, and 
^the two act to protect the chips from electrostatic 
2 discharges. Compliam pads support the chips, and a 
fOthermaily conductive elastomer can be placed on top 
^of each chip between the chips and the inner top 
surface of the heal sink. The chips are thereby heW 
0-securely in postkxi. and are thermally connected to 


111 


the heat sink. 
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PACKAGE FOR EMI. ESD, THERMAL. AND MECHANICAL SHOCK PROTECTION OF CtRCUTT CHIPS 


BACKGROUND OF INVENTION 


TTte present invention relates, in general, to a 
package for circuit chips which provides Integral 
protection of the chips from electromagnetic inter- 
ference (EMI), electrostatic discharge (ESD). tem- 
perature extremes, and. mechanical shock. The 
padcage also shields the environment from EMI 
emissions from the chips. 

Modem integrated circuit technology, such as 
CMOS and ECt^ utilize integrated circuit packages 
that include ICs with high lead count relalh«ly 
fragile interconnects, high power dissipation, and 
fast switching speeds, hi order to operate properly 
and reliably, these circuits must be protected from 
extreme operating temperatures, mechanical shock, 
electromagnetic interference, and electrostatte dis- 
charge. Also, the FCC imposes requirements with 
respect to EMI emissions from devices such as 
these, and shielding must thrsfore be provided to 
protect the environment from these emissions. 

In the past various attempts have been made 
to provide solutions to each of the atx>ve issues 
individually, but not in combination with one an- 
other. For example, heat sinks h^ long been 
used for eiectrontes packaging to maintain the tem- 
perature of the electronk» within their operating 
range. However, these do not provide shock. EMI. 
or ESD protectkm. Similarly, module shielding 
techniques, such as can found in a TV, VCR or 
video decoder, for example, emptoy a metal "can" 
that is fbnned around a series of components, and 
is connected to provide EMI shiekfing for the com- 
ponents, but no thermal or mechanteal shock pro- 
tection for the same. 


SUMMARY OF THE INVENTION 


It is therefore the object of the present inven- 
tion to provide an Integral package for integrated 
circuits which will protect tiie circuits from extreme 
temperatures, mechanical shock, and, ESD. 
and also, shield the environment from EMI emis- 
sions from the circuits. 

This, and other objects of the invention, are 
attained Uvough provision of a circuit package 
stnjcture which includes a printed wiring board 
base for reception of one or more circuit chips, and 
a five sided bOK type cover and heat sink having 
integral heat radiating fins formed in the top there- 
of. To provide mechanical shock protection for the 
circuit chips, compliant stand off supports are em- 


ptoyed between the chips and the base to support 
the chips on the base. A thermally conductive 
elastomer, or other spring material, can tiien be 
placed on top of each circuit chip so tfiat when tiie 

5 heat sink cover is secured to the base, ttie inner 
top surface of the cover will contact the elastomer, 
and compress both tiie elastomer on ttie top of 
each chip, as well as tiie compQam supports below 
each chip. As a result each chip is hekl securely 

to and Is protected from mechanical shocks to wtiich 
ttie padcage is sut^eded. Also, tiie ttiermally con- 
ductive elastomer provides an excellent ttiermal 
patii between each of ttie chips, and ttie heat sink, 
to tiiereby insure adequate control of ttie chip 

15 Operating temperatures. 

To provide an EMI shield t)etween each chip 
and ttie environment tiie heat sink is made of a 
conductive material, such as aluminum, and Is 
electrically connected to a reference plane in the 

20 printed wiring t)oard base. Each chip is thus sur- 
rounded by the conductive shield formed by the 
heat sink, and the reference plane. 

For ESD protection, an additional conductive 
coating is necessary. This Is provided by applying 

2S an insulating material to ttie outside surface of the 
heat sink, and ttien applying an additional conduc- 
tive coating on top of ttie layer of insulating ma- 
terial. This conductive coating is electiically con- 
nected to ttie heat sink, and to ttie wiring board 

3D r^erence plane by a conductive gasket or contact 
ttiat is disposed in ttie heat sinkr1)ase interface 
when ttie package is assembled. 


35 BRIEF DESCRIPTION OF THE DRAWINGS 


The foregoing and additional objects, features, 
and advantages, of ttie invention will ttecome ap- 
40 parent from ttie folkiwing detailed description ttiere- 
of, taken in conjunction witti ttie accompanying 
drawings, in which: 

RG. 1 is a diagrammatic perspective view of 
a drcuit package constructed in accordance with 
45 ttie present Invention showing a combination heat 
sink and cover removed; and, 

RG. 2 is a partial cross sectional view show- 
ing ttie details of ttie drcuit padcage. 

60 

DETAILED DESCRIPTION OF THE PREFERRB3 
EMBODIMENT 

Turning now to a more detailed conskteration 
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Of the inventiofu there is IIIustFated in RG. 1. an 
integrated circuit package 10. which indudas a 
base 12. and a comtnnation heat sink and cover 
14. 

Base 12 is preferably formed from a printed s 
wiring board 16. which is a layered substrate hav- 
irtg a conductive layer 18 disposed In the mkJdle 
thereof that fonns a "reference plane*. A plurality 
of support pads or blocks 20 can be disposed 
beneaththefour comers of tx)ard 18. if desired. io 

Disposed on a top surface 22 of board 16. are 
one or more integrated circuit chips, or other elec- 
trical devices, 24. it wiD be understood that pack- 
age 10 can be si2ed to accommodate any number 
or size of cfiips or devices. Further details of the is 
chip mountings are illustrated In FIG. 2. and it will 
be understood that each of the chips includes a 
plurality of conductor leads (not shown) for elec- 
trically connecting tfiem to circuitry in printed wir- 
ing board 16. 20 

Also disposed on top surface 22. and generally 
around its periphery, is a narrow rectangular frame 
shaped conducthra metal strip 25, on top of which 
is disposed, a similar shaped strip of conductive 
material 26. which sunrounds the mounting area for 2s 
chips 24. Conductive material 26 Is preferably 
compliant, and can be a spring metal, or conduc- 
two elastomer, for example. This acts as an elec- 
trical gasket fbr the interiace between heat sink 14 
and base 12, and will be discussed in further detail so 
betow. A plurality of apertures 28 are disposed In 
compliant strip 26 at its comers that also pass 
through t)oard 16 to receive mounting screws or 
bolts fbr attaching heat sink 14 to base 12. 

Turning now to RQ. 2, package 13 a shown in as 
greater detail. As illustrated, heat sink 14. which Is 
constructed of a conductive material such as alu- 
minum, preferably Includes a plurality of heat ra- 
diating fins 30. It shouM be understood that other 
types of radiating elements couM be formed on 40 
heat sink 14 If de^red. or if Dquid cooling is em- 
ployed, no heating radiating elements at all are 
necessary. Disposed on all exterior surfaces of 
heat sink 14. Including fins 30. is a first layer or 
coatbig 32 of electrical insulating material. A sec- 45 
ond layer or coating 34 is placed over insulating 
layer 32, and is fbnned from any suitable type of 
conductive material. Conductive layer 34 provides 
a surface separate from heat sink 14 for ttie accu- 
mulation of static charge, and thereby provides so 
protection of chips 24 from electrostatic dis- 
charges. 

When heat sink 14 Is assembled to base 12, an 
integral depending peripheral rim or flange 36 of 
heat sink 14 engages compliant conductive strip ss 
26, and forms a sealed area 38 for chips 24. A 
plurafity (one shown) of bolts or screws 40. and 
corresponding nuts 42 are employed fbr secwing 


heat sink 14 to base 1^ 

Conduct^e metal strip 25 is formed integrally 
with a plurafity of conductive vias 46 that pass 
through apertures 28 in base 12. Vias 46 elec- 
trically contact reference plane conductive layer 18, 
and further extend to the bottom surface of wiring 
board 16, where small conductive areas 48 are 
fbmned for electrically contacting nuts 42. 

Compliant conductive layer 28 and metal strip 
25 serve to electrically connect heat sink 14, con- 
ductive coating 34, and reference plane 18 to 
thereby provide an enclosure for chips 24. which is 
shielded botii from electromagnetic interference, 
and from electrostatic discharge. Conversely, the 
exterior environment Is shielded from EMI emis- 
sions from the chips 24. In addition, ttte compliant 
nature of layer 26, helps insure that chip area 38 
will be sealed from external dirt moisture, etc. 

Chips 24 are preferably supported on wiring 
board 16 by a plurality of compliant pads or cush- 
ions 50 which are placed on top surface 22 be- 
neatti each of tiie chips. A ttiermally cortductive 
compliant cushksn 52 is preferably disposed on top 
of each chip 24, and engages an inner top surface 
54 of heat sink 14 when ttie same is secured to 
base 12. Cushion 52 not only insures ttiat good 
tiiermal contact will be made between chips 24 and 
heat sink 14, but also insures, in conjunction with 
support pads 50. ttiat chips 24 will be held se- 
curely in position, and insulated from mechanical 
shock. Aftematively. cushion 52 can be eliminated 
if desired, and ttie heat sink dimensions adjusted 
so ttiat inner top surface 54 will directiy contact 
chips 24 when heat sink 14 is in position. 

From ttie foregoing, it may be ttius seen that^ 
package 10 Is constructed in a simple and compact 
manner, and provkfes excellent mechanical, tfier- 
mal. and electrical protection for chips 24. Heat 
sink 14 acts to draw heat away from Vno chips, to 
hold ttte chips securely but compllantiy in position, 
and to provide a sealed enck)sure for the chips as 
well. In addition, because it is made of electrically 
conductive material, heat sink 14, in conjunction 
vrith reference plane conductive layer 18, also acts 
as an EMI shield for chips 24, and in conjunction 
witti conductive coating 34, acts as an ESQ shield 
for chips 24. 

Although ttie invention as been disctosed in 
terms of a preferred embodiment it will be under- 
stood that numerous variations and modifications 
coukj be made ttiereto without departing from ttie 
true spirit and scope ttiersof as defined in ttie 
folkiwing claims. 
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Claims 

1. A package for one or more electrical devices 
comprising: 

a housing for reception of at least one electrical 
device; 

means on said housing to drect heat away from a 

received electrical device; 

means on said housing to compDantly and securely 

hold a received device in position to protect a 

received device from mechanical shock; 

means on said housing to ^eld a received device 

from electromagnetic interference, and conversely, 

to shield 0ie exterior environment from the elec- 

tromagmetic emissions from a received device: 

and. 

means on said housing to shield a received device 
from electrostatic discharge. 

2. The package of claim 1 , wherein said hous- 
ing includes a sealed enclosure for reception of at 
least one electrical device. 

3. The package of dalm 1. wherein said means 
on said housing to direct heat awray from a re- 
ceived electrical device comprises a heat sink and 
means to thenrtally connect said heat sink to a 
received electrical device. 

4. The package of claim 3, wherein said means 
to thermally connect said heat sink to received 
electrical device comprises a thermally conductive 
material disposed between said heat sink arKl a 
received electrical device. 

5. The package of claim 1. wherein said means 
to compliantly and securely hold a received device 
comprises at least a first compDant pad means 
disposed t)etween a base of said housing and a 
received devtee. 

6. The package of claim 5 further including at 
least a second compliant pad means disposed t>e- 
tween an inner top surface of said heat sink, and a 
received device. 

7. The package of claim 6. wherein said sec* 
ond compliant pad mearw is formed from thermally 
conductive material. 

a The package of daim 1. wherein said means 
on said housing to shieU a received device from 
electromagnetic interference comprises: 
a t>ase member including an electrically conductive 
ground plane; and. 

an electrically conductive cover member mechani- 
cally and electrically connected to said base mem- 
ber to form a shlekled enclosure for a receded 

device. 

9. The package of claim 8. wherein said means 
on said housing to shiekJ a received device from 
electrostatic discharge comprises: 
an insulating layer of material disposed on an ex- 
terior surface of said conductive cover member; 
and. 


a layer of electrically conductive material disposed 
on sakj insulating layer, and electrically connected 
to said base member. 

10. A package for one or more electrical de- 

5 vices, such as integrated circuit chips, comprising: 
a housing 'including a base member and a heat 
sink cover member, said heat sink tieing made of 
electrically conductive material, and being me* 
chanically attached to said base member, and elec- 

10 trically attached to a conductive layer in said base 
member, to fbnn an enclosure for a rsceived elec- 
trical device which shields a received device from 
electromagnetic interference, and shields the exter- 
nal environment from electromagnetic emissions 

15 generated by a receive device; 

compliant means disposed on said base member 
for supporting a received device in a mechanical 
shock protected manner; 

means to thermally contact said heat sink to a 
20 received de>rice to provide protection of a received 
device from extreme temperatures; and, 
an insulating layer of material disposed on an ex- 
terior surface of said heat sink, and a conductive 
layer of conductive material disposed over sea6 
2S insulating layer, and electrically connected to said 
base member to provide protection of a received 
device from electrostatic discharge. 
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